Stimulation of hexose uptake in rat thymic lymphocytes by phorbol ester. A role for Ca2+ and Na+/H+ exchange?
The tumor promoter 12-0-tetradecanoyl phorbol-13-acetate (TPA) stimulates hexose uptake into rat thymocytes. This study explores two possible messengers of this stimulation: changes in cytosolic [Ca2+], and activation of the Na+/H+ antiport. The cytosolic level of Ca2+, determined by the fluorescence of quin-2, was elevated by TPA, and this rise required extracellular Ca2+. In contrast, stimulation of hexose uptake was still observed in Ca2+ -free media even when cytoplasmic [Ca2+] was buffered with quin-2. TPA also raised the cytoplasmic pH, presumably through activation of the Na+/H+ exchange. However, replacement of extracellular Na+ by N-methylglucamine+ or choline+ which prevents the cytoplasmic alkanization did not prevent stimulation of hexose uptake by TPA. Moreover, amiloride, at concentrations that inhibit Na+/H+ exchange in these cells, did not interfere with stimulation of hexose uptake by TPA. In conclusion, stimulation of hexose uptake by phorbol ester in rat thymocytes does not appear to be mediated by changes in cytosolic free Ca2+ or in the activity of the Na+/H+ antiport.